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Indian Standard 

SPECIFICATION FOR 

MUTTON AND GOAT MEAT CANNED 

IN BRINE 



( First Revision ) 



0. FOREWORD 

0.1 This Indian Standard ( First Revision; \va^ adopicd by the Indian 
Standards Institistion on 1 Novt-mbcr 1073, after the draft finah'zcd by the 
Meat and Meat Products Seciional Gjtnmitice liad i)ecn appro\ed by the 
Agricuhural and Food Pjoducts Division C.oancil. 

0.2 Mutton and goat meat is canned in brine with or without the add'tfon 
of sodiutn nitrate, sodium niiritc and sugar. In order to cnsuro the 
;juaiity anrl wholcsomcness of Uic finished produ -t, various physical, 
ciicmical, microbiological and hygienic requirements have beii prcsc ibed 
in this standard. 

0.3 This standard was first published in 1960. This revision inco^-p''>rates 
a number of important modifications, namely, (a) requirement and mrihod 
of determining headspace have been deleted; (b) maxi.rjum limit for 
combined preser\atives like nitrate and nitrite has been fixed; (c^ maximum 
hmit f )r copper has been lowered, while ihe limi.s for zinc and tin hive 
been r-laxcd: and (d .:■ reference to latest Indian Standard method; of test 
based on ISO recommendations has been provided. 

0.4 For the purpose of deciding whether a particular requirement of this 
standa^ d is complied with, the final value, observed or calculated express- 
ing the result of a test or analysis shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in th<' rounded off 
vame should be the same as that of the spc^cified value in this standard. 



1. SCOPE 

1,1 This standard pre^crlb^s the requirem'mts and methods of sampling 
and test for mutton and goat meat canned in brine. 



•Rules for rounding off numerical values {revised). 
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2. REQjUIREMENTS 

2.1 General — The meat used for canning shall be of good quality, 
obtained from the carcasses of only healthy animals, slaughtered in licensed 
premises, and subjected to proper ante-mortem and post-mortem inspec- 
tion as prescribed in IS : 19^2-1972*. 

2.2 Material and Workmanship 

2.2.1 Head meat, scrap meat, meat slsanks, flanks and skirts and navel 
end of plates shall not be canned. 

2.2.2 The set mcit shall be freed from bones, blood clots, bruised 
material, all skin, hair, stringy and fibrous tissue, icndons and excessive 
fat. Viscera shall not be canned. Fasciae and depot fat shall be separa- 
ted, as far as possible. 

2.2.3 After setting, the material shall be cut into chunks or cuboids of 
2"5 to 4 cm dimensions. 1 he chunks shall be dry-cured by sprinkling with 
a mixture of sodium nitrate and sodium nitrite or ascorbic acid of such 
concentration as to ensure a desirable colour to the meat. The chunks 
may also be cured by any othei approved process for any length of time, 
subject to an agreement between the purchaser and the vendor. 

2.3 Freedom from Artificial Colouring Matter and Firming 

Agents — The material shall be free from artificial colouring matter and 
firming agents. 

2.4 Preservatives =— Preservatives, other than sodium chloride, nitrite or 
nitrate of sodium and potassium, shall not be used. 

2.5 Tenderizing Material — Tenderizing material, either natural or 
artificial, to soften meat before processing, shall not be used. 

2.6 The niaterial shall be of a good flavour and shall have the characteris- 
tic flavour, typical of good canned meat. It shall be free from any 
objectionable odour or colour. 

2.7 Hygienic Requirements 

2.7.1 Equipment and Containers Cleanliness 

2,7.1.1 All the processing systems shall bs thoroughly cleaned with 
chlorinated water ( at least 50 ppm available chlorine ) after every process- 
ing run and followed by washing with potable water to remove the 
residual chlorine in the system. 

•Code of practice for ante-mortem and post-mortem inspection of meat animals {fim 
uvision). 
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2»7.1.2 x\ll the containers and lids should be cleaned thoroughly with 
sodium carbonate or sodium bicarbonate or any suitable detergent solution 
and sanitized with at least 50 ppm chlorine solution prior to their use. 
The residual chlorine may be removed by iiushing the equipment with 

potable water before use. 

2,7.1.3 Tables and workbenches used for cutting and packing mutton 
and meat should have stainless steel or aluminium alloy or marble tops. 
The table and workbenclies top shall always be maintained in good 
conditions and cleaned thoroughly before and after use. 

2.7.1 »4 The work tables and benches used for cutting of mutton and 

goat meat should have on one side at least hard wood thick plank about 
25 cm wide so as to prevent damage to the knives and other cutting 

equipment. 

2.7.2 li'ater Supply 

2.7.2.1 Water required for mutton and meat processing should be 
potable ana free from, contamination. The water should not be alkaline 
or very hard and should be free from organic matter. Presence of iron 
and sulphur compoimds in it render it unsuitable for making brine. Th-"- 
water should be clear and free from odour and colour, 

2*7.2.2 There shall be an adequate supply of potable water {see 
IS : 4251-1967* ) free from coni-amination. Running water under pressure 
snail be available in plenty to ail rooms and areas in which meat is handled 
and equipment are washed, 

2.7.2.3 The equipment shall be so instaHed and used that back suction 
Qi effluent into the potable water lines is precluded. 

2.7.2.4 Hot and cold water in ample supply shall be provided for 
plant clean-up needs, where necessar\ - 

2.7.2.5 The storage tanks for v/ater should, unless completely sealed, 
be kept covered with tight-fitting lids, examined regularly and cleaned out 
at least once every six months. The date of last cleaning and next clean- 
ing shall be prominently displayed on the storage tanks. 

2.7.2.6 The water shall be periodically examined as desired by the 
licensing authority, chemicallv and bacterioiogically. A record of such 
examination shall be maintained, 

2.7.3 Employee Hygiene — The persons handling the njaterial shall observe 
strict hygienic conditions as laid down in 9 of IS : 6542-19721' 

'Quality tolerances for water for processed food industry. 

tCodc for hygienic conditions for fruit and vegetable canning units. 
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2<8 Requirements for the Finished Product 

2.8.1 The contents of the can on opening shall not display disintegration. 
Excessive separation of muscle fibres resulting in a fluffy suspension shall 
be considered as disintegration. 

2.8.2 The canned meat shall have characteristic colour and flavour. 

2.8.3 The material shall be free from pieces of bristle, hair, skin and 
particles of bone. It shall be free from dirt, insect or rodent contamina- 
tion or any other extraneous matter. 

2.8.4 Poisonous and deleterious substances of any type including those 
of microbiological origin shall not be present. 

2.8.5 Vacuum Requirements — The can shall give a negative pressure of 
not less than 250 mm Hg of vacuum at 27 ± 2''C under normal atmos- 
pheric pressure. 

2.8.6 The average proportion of meat to brine shall be in the ratio of 

60 : 40. A tolerance of ± 5 percent shall be permitted. 

2.8.7 The material shall conform to the requirements prescribed in 
Tables 1 and 2. 

3, PACKING AND MARKING 

3.1 Packing 

3.1.1 Packing in Cans — The material shall be packed in suitable, open- 
top cans. 

3.1.2 Packing in Cases — The cans shall be packed in suitable cases. The 
number of cans in each case shall be subject to agreement between the 
purchaser and the vendor. 

3.2 Marking 

3.2.1 The labelling of the cans may be done either by printing or litho- 
graphing on the cans J or by attaching labels printed on paper, subject to 
agreement between the purchaser and the vendor. 

3.2.2 The labels shall give the following information: 

a) Name of the material along with brand name, if any; 

b) Name and address of the manufacturer; 

c) Net mass of the contents of the can; 

d) Drained mass of the contents of the can; 

e) Date of manufacture ( this shall be embossed indelibly on one end 
of the can only, and the embossing shall be raised ); 
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f ) Batf h or code number embossed indelibly on the can; 

g) VVaranty ^yiv n by the manufacturer to be not less than 12 
calentlar months; 

h) The n iture of the preservative and of tlie canning medium used 
and its iiigredients; 

j) Declaration t> the effect that no artificial colouring matter has 
be n used; and 

k) Licence number giv en by the Health Authorities. 



TABLE 1 REQUIREMENTS FOR MUTTON AND GOAT MEAT 
CANNED IN BRINE 



No. 



(1) 



( Clause 2.8.7 ) 
Characteristic Requirement 



(2) 



Method of Test, 

Ref to 
* 



i) Sodium chloride, percent by 
mass: 

a) In the drained meat 

b) In the brine, Min 

ii) Nitrate ( as sodium nitrate ) in 
the drained meat, percent by 
mass, Max 

iii) Nitrite as sodium nitrite in 
drained meat, percent by 
mass, Max 

iv) Total fat, percent by mass, 
Max 

v) Free fat, percent by mass, Max 

lV)-197(i;i 

Note — Requirements for items (iv) to (v) are calculated on the total contents of 
a can. 

*Thc limit of the combined preservatives shall not exceed 0'05 percent by mass. 

tMethods of test for meat and meat products: Part VII Determination of nitrate 
content ( uider preparation ). 

JMethods of test for meat and meat products: Part VIII Determination of nitrite 
content ( under preparation ). 

§Method5 of test for meat and meat products: Part III Determination of total fat 
content. 

DMethods of test for meat and meat products: Part IV Determination of free fat content. 





Appendix Other 
Indian 
Standards 


(3) 


(4) (5) 




A — 


10 to 2-5 




1-5 




0-05* 


— IS:59f]0 f Part 

VIlJ-I'J73f 


0-02* 


— IS : ^9f;0 f P,^rt 
VIlI)-I973t 


1-5 


— IS : 59fi0 ( Pjirt 
lil --lOTfS 


0-5 


— IS:^9G0 fPart 
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TABLE 2 UNITS FOR METALLIC AND MICROBIOLOGICAL MUTTON 
& GOAT MEAT CANNED IN BRINE 



( Clau:t 2.8.7 ) 



No. 


Characteristic 


Req^cirement 

r 


Method of Test 




Ref to Appendix 


(1) 


(2) 


(3) 




(4) 


i) 


Arsenic, parts per million, 
Max 


1 




B 


ii) 


Lcadj parts per milliori. Max 


5 




C 


iii) 


Copper, parts per million, 

Max 


10 




D 


iv) 


Zinc, parfi per million^ Afax 


50 




E 


V) 


Tin, parts per millicnj Max 


250 




F 


vi) 


Microbiological tests 


To satisfy the 
requirements of 
the test 


G 


N( 


3TE — Requirements for items (i) 


to (v) are calcul 


ated on total contents of a can. 



3.3 Each container may also be marked with the ISI Certification Mark, 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to com.ply with the requirements of that 
standard under ?i. well-dciined system of inspection, testing and quality control '^'hich 
is devised and supervised by ISI and operated by the producer. ISI marked 
products are also continuously checked by ISI for conformity to that standard as a 
further safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
from the Indian Standards Institution. 

4. SAMPLING 

4.1 The method of drawing repretentative samples of the material and the 
criteria for conformity ihall be as prescribed in Appendix H. 



5. TESTS 



5.1 Tests shall be carried out as prescribed in the reltvant appendices 
specified in 2.8.7 and col 4 and 5 of Table 1 and col 4 of Table 2. 
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5.2 Q,uaUty of Reagents — Unless specified otherwise, pure chfrnicals 

and distilled water {see IS : 1070-1960* ) shall be employed in tests, 

XoTE — ' Pure chemicals ' shall mean chemicals that do not contain impurities which 

arTect the results of analysis. 



APPENDIX A 

[Table 1, Item (i) ] 
DETERMINATION OF SODIUM CHLORIDE 

A-1. REAGENTS 

A-1.1 Standard Silver Nitrate Solution — 1 N. 

.A-1. 2 Dilute Nitric Acid — ( 1^ " 4 ), ficed from lower oxides of nitrogen 

by boiling till c-)loLirIcss. 

A-i.3 Ferric Aium Indicator Solution — saturated solution of ferric 

alum [FeNH, { SO/..r^M.,0 ] to which a little nitric acid (6 N) has 

been added. 

A-1 .4 Standard AmLiaomum Thiocyanate Solution — ^01 N. 

A-2. PROCEDURE 

A-2.1 Wei^h about 5 g o!^ the meat sample ( cut to small pieces ) or about 
5 I : 10 nil of the brino int'i a 250'ml conical flask. Pipette 25 ml of silver 
nuraie sohiLion into tlie flask. ( Use suitable sized sample, depending on 
expected sodium chloride content. ) Add measured volume of silver 
i.itrate solutim, more than sufficient to precipite all the chloride as 
silver chloride. Add 15 md of concentrated nitric acid and boil gently on 
sand-bath for about 10 minutes under exhaust hood. Cool to room 
temperature. Add 50 ml water, 5 nd of ferric alum indicator and about 
2 mi of nitrobenzene. Titrate with standard ammonium thiocyanate 
solution until permanent iight-brown colour appears. One millimetre of 
1 !n sliver nitrate solution is equivalent to 3-Q5 mg of sodium chloride. 

A-3. CALCULATIONS 

A-3.1 Sodium chloride, percent bv mass = }'i " ^"a X ^ o'SS X 100 

iVi X 1 000 



♦Specification for water, distilled quality {revised), 

9 



tS : 1743 - 1973 

where 



V^ ™ volume in ml of silver nitrate solution, 
^2 = volume m nil of standard ammonium thiocyanate solu- 
tion, and 
^{ ==: mass in g of the sample taken. 



APPENDIX B 

[Tab/el, Item (i) ] 

DETERMINATION OF ARSENIC ( MODIFIED 
GUTZEIT METHOD ) 

B-1. APPARATUS 

B-1.1 The apparatus is given in Fig. 1. 

B.2. REAGENTS 

B-2.1 Lead Acetate Solution — 10 pervcnt ; mv ), Add sumcient acetic 
acid to obtaia a clear solution, 

B-2.2 Lead Acetate Paper Strips — Dry-so:ik nl".er pap::r strips cut to 
a size of 70 X 50 mm m lead acetate soiudon oniaiPxed in a glass boil.le. 
Before me, take cut tlie strips and dry la an atmospuere free irom hydrogen 
sulphide. 

B-2.2.1 Absorbent Cotton Wool Impregnated with Lead Acjtate — Sa.vj.ra,tQ 
cotton wool with lead acetate solution, drain, press and dry under vacuum 
at room tdnperature. 

B-2.3 Mercuric Bromide Solution — Dissolve 5 g of mercuric bromide 
in 100 mi of rectified spirit. 

B-2.4 Sensitized Mercuric Bromide Paper Strips — Soak filter paper 
strips cut to a size of 70 X 50 mm in mercuric bromade solution contain"d 
in an amber coloured gl-iss bottle in dark. Before use, remove the strips, 
press them between sheets of filter paper, and dry in an atmosphere free 
from hydrogen sulphide. 

B'2.5 Concentrated Nitric Acid — sp gr 1 12. 

B-2.6 Sulphuric Acid — ^ approximately 5 X, and concentrated ( sp gr 
184). 

10 
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MfRCUPiC C?OV)D£ 




Fig. 1 Apparatus for Modified Gutziet Test for Arsenic 



B-2.7 Hydrochloric Acid 

B-2,8 Potassium Iodide Solution — 15 percent ( m/v). 

B-2.9 Stannous Chloride Solution — Dissolve 40 g of stannous chloride 
in 100 ml of hydrochbric acid. Discard ihis solution if an appreciable 
d^'posit forms. 

B-2.10 Zinc — granulates of size 05 to I'D mm; arsenic-free. 

B-2-11 Standard Arsenic Stock Solution — Wel^h, to the nearest 

0*1 mg, 01 320 g of arsenic trioxid'* and transfer to a 1 00- ml beaker. 
Diss jlve the arsenic trioxide in 2 ml of sodium hydroxide solution, prepared 

U 
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by dissolving 50 g of sodium hydroxide in one litre of water. Transfer the 
soliiLion to a 1 000-ml volurnetric Mask. Wash the ucaker several times, 
collect the washings in the vi)lumetric flask and luake up the volume. 
One millilitre uf this standard solution contains 100 Mg of arsciiic. 

B-2.li.l Standard Arsenic Solulion — Take 25 ojI of the standard arsenic 
solution ( B-2.11 ), iii a I 000 ml volumetric flask and make up the volume. 
Prepare this s >lution only the time of use. One millihtre of this standard 
solution contains 2"5 ^g of arsenic. 

B-3. PROCEDURE 

B-3.1 Preparation of the Solution — Weigh accurately about 5 g of the 
wdl-mixcd sample, transfer to a 500-ml Kjeldahl digestion flask and wet 
with 25 to 50 ml of concentrated nitric acid. Add 1(J to 20 ml of concen- 
trated sulphuric acid and heat cautiously. Add concentrated nitric acid 
dropwise from time to time from a pipette to speed up the oxidation of the ' 
material. Note the total amount of concentrated sulphuric acid and nitric 
acid added. When the oxidation is complete and the solution is colourless, 
add 20 ml of water and again boil to fuming. Cool and dilute with water 
to 50 ml in a graduated flask and call this as prepared solution. Take a 
suitable aliquot for the estimation of arsenic and reserve the rest for the 
determination of other heavy metals. 

B-3. 2 Prepare the solution of the material as specified in the individual 
material specification. Place the dvy lead acetate paper in the lower 
portion of the tube B and cott mi wool moistened with lead acetate in its 
upper portion. Place the sensiiiz d strip of mercuric 1 romide paper into 
tube A and connect the tubes together with a rubber stoj^per. Introduce 
a suitable 'iquot of the solution oi" the material into the bottle G and add 
10 ml of dilute sulphuric acid. Add 0*5 ml of stannous chloride solution, 
5 ml of potassium iodide solution and make up tlic volume with water to 
about 50 ml. Mix the contents and drop about 10 g of zinc. Fit in 
position, the rubber stopper carrying the tube B immediately. Place the 
bottle in a warm place at about 40° G. Remove the test strips after 
40 minutes with the help of tweezers. Conduct the test in exactly similar 
manner using a volume of standard arsenic solution as specified in the 
material specification, in place of the solution of the material and compare 
the stain produced with the material with that produced with the arsenic 
solution. 

B-3.2.1 The limit prescribed in the material specification shall be taken 
as not having been exceeded if the length of the stain as well as the 
intensity of its colour produced in the test with the material is not greater 
than that produced with the corresponding standard arsenic solution. 

12 
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APPENDIX C 

[ Table 2, Item (ii) ] 

DETERMINATION OF LEAD 

Ol. REAGENTS 

C-1.1 Citric Acid — solid. 

G-1.2 Ammonium Hydroxide Solution — sp gr 0'88 or diluted as 
required. 

G-1.3 jfotassium Cyanide Solution — 10 percent ( m/y }. 

G-14 Dithizone (Diphenyl Thiocarbazone ) Solution — 01 percent 
( nifv ) in chloroform, freshly prepared. 

C-1.5 Dilute Hydrochloric Acid — approximately O'l N. 

C-1.6 Standard Lead Solution — Two reference solutions of lead 
nitrate are required in this test as given under C-1.6. 1 and C-1.6.2. 

C-1.6.1 Standard Strong Lead Solution — obtained by dissolving 0' 160 g 
of lead nitrate [ Pb ( NO3 )o] in 50 ml of dilute nitric acid and making 
up the volume in a 100-ml graduated flask. 

C-1.6.2 Standard Dilute Lead Solution — freshly prepared before the test 
by diluting 1 ml of the standard strong lead solution to 100 ml ^vith water 
in a graduated flask. 

C-1.7 Ammonium Acetate — solid. 

C-1.8 Sodium Sulphide Solution — 10 percent ( mlv). 

C-2. PROCEDURE 

C-2.1 Take a suitable aliquot of the prepared solution {see B-3.1 ). and 2g 
of citric acid and just neutralize with ammonia. Add 1 ml of the potas- 
sium cyanide solution and transfer the whole to a separating^ funnel. 
Extract the liquid with the dithizone solution. Carry out 3 extractions, 
using 10 ml for the first extraction and 5 ml each fM- tlie subsequent 
extractions. If the last extraction gives any indication of a reddish tinge, 
extract again to ensure complete removal of lead. 

C-2.2 Take 10 ml of water in another separating funnel and wash each 
extract with this water. If suspended matter is present in the chloroform 
extract, this shall be filtered before passing to the separating funnel con- 
taining 10 ml of ^vash water. Transfer the combined chlorof^orm extracts 
to a separating funnel and extract lead by sliahing successively with 50, 20 

13 
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and 10 ml of dilute hydrochloric acid. Combine the acid extracts in a 
separating funnel, wash once or t\sice with 10 mi of chloroform and filter 
through a previously wetted filter paper into a iOO-mi graduated flask. 
Make up the volume of the filtrate to iOO ml with dilute hydrochloric acid 

and use this as the test s )lution. 

C-2.3 Transfer a suitable \olume of the test solution to a Nessler cylinder. 

Add 2 g of ammonium acetate, followed by amm.onia until just alkaline 
and then 1 ml of potassium cyanide solution. Dilute to 50 ml, add 2 drops 
of sodium sulphide solution and compare the colour produced with the 
standard dilute lead -^olution ( as specilicd in the material specification ) in 
the same way. 

C-2.4 The limit prescribed in the material specification shall be taken as 
not having been exceeded if the intensity of its colour produced in the test 
with the material is not more than the one produced with the correspoiid- 
iiig standard lead solmio:i. 



APPENDIX D 

[ Table 2, Item (iii) ] 
DETERMINATION OF COPPER 
D-1. APPARATUS 
D-1.1 Spectrophotometer 

D-2. REAGENTS 

D-2.1 Citric Acid — solid. 

D-2 .2 Ammonium Hydroxide Solution — sp gr 90. 

D-2.3 Sodium Diethyldithiocarbamate SoIutioD — 1 percent {m/v) 
aqueous. 

D-2. 4 Carbon Tetrachloride — redistilled. 
D-2. 5 Sodium Sulphate — a: hydrous. 

D-2.6 Dilute Nitric Acid — concentiated nitric acid of sp gr 1-42 diluted 

with an equal volume of water. 

D-2. 7 Standard Copper Solution — Weigh accurately 0*100 g of pure 

copper turnings, carciully dissolve in the minimum amount of nitric acid, 
rool and dilute to one litre in a graduated flask. Pipette 10 ml of this 
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solution into a 100-ml graduated flask and dilute to the mark. One 

millilitre of this solution contains 10 wg of copper. 

D-3. PROCEDURE 

D-3.1 Transfer a 10-ml aliquot of the test solution (see B-3,l) to a 
separating funnel. Add one gram of citric acid and dissolve it by shaking. 
Make the solution alkaline to litmus by adding ammonium hydroxide 
solution in small quantities. Add 5 ml of the sodium diethyldithiocarba- 
mate solution, shake thoroughly and extract with 5-ml portions of carbon 
tetrachloride until the final extract is colourless. Dry the combined 
extracts by shaking thoroughly with anhydrous sodium sulphate. Filter 
the dry extract and wash the filter paper with carbon tetrachloride. Make 
up the volume of the filtrate to 25 ml with carbon tetrachloride and 
measure the absorption at 437 nm by means of the spectrophotometer. 
Simultaneously carry out blank determinations on the water and the 
reagents. 

D-3.2 Prepare a series of standards by treating aliquots of the standard 
copper solution ( see D-2.7 ) in the same manner as the test solution. From 
the absorption of the standard solutions, prepare a standard curve plotting 
absorption values against concentration. From the curve, obtain the mass 
of copper present in the test solution. 



APPENDIX E 

[ Table!, Item (iv) ] 

DETERMINATION OF ZINC 

E-1. APPARATUS 

E-1.1 Spectrophotometer 

E-2. REAGENTS 

E-2.1 Methyl Red Indicator Solution — one percent [mjv)^ aqueous. 

E-2.2 Copper Sulphate Solution — Dissol\ e 8 g of copper sulphate 
( CUSO4.5H2O ) in water and dilute to one litre. One millilitre of tliis 
solution contains 2 mg of copper, 

E-2.3 Ammonium Hydroxide Solution — rcdistilJed, sp gr 090, 

E-2.4 Concentrated Hydrochloric Acid — sp gr 116, 

15 
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E-2.5 Hydrogen Sulphide Gas — passed through a wash bottle contain- 
ing water. 

E-2.6 Dilate Hydrochloric Acid — 5 percent ( mjv ). 

E-2.7 Bromine Water — saturated. 

E-2.8 Phenol Red Indicator Solution — 004 percent ( mlv \ Dissolve 

0*1 g of phenol red in 28-2 ml of O'Ol N sodium hydroxide and dilute to 
250 ml with water. 

E-2,9 Hydrochloric Acid (1:1) — Dilute concentrated hydrochloric 

acid with an equal voluine of water. 

E-2,10 Ammonium Citrate Solution — Dissolve 225 g of ammonium 

citrate in water, make a-kaline to phenol red v/ith ammonium hydroxide 
solution and add 75 ml in excess. Dilute to 2 litres. Extract this solution 

immediately before use as follows: 

' Add to the solution a slight excess of^ the dithizone solution and 
extract with carbon tetrachloride until the solvent layer is clear bright- 
green. Remove the excels of dithizone by repeated extraction with 
chloroform and finally extract one? more with carbon tetrach'oride.' 

Note — It 13 essential that excess dithizone be entirely removed, otherwise zinc will 
be lost during the elimination of cobalt and nickel. 

E-2.11 Dimethylglyoxime Solution — Dissolve 2 g of dimethylglyoxime 
in 10 nil of ammonium hydroxide solution and 200 to 300 ml of water, 
filter and dilute to one litre. 

E-2.12 a-Nitroso-S-Naphthol Solution — Dissolve 0'25 g of a-nitroso- 
^-naphthol in chloroform and dilute to 500 ml with chloroform, 

E-2.13 Chloroform — redistilled. 

E-2. 14 Dithizone ( Diphenylthiocarbazoae ) Solution — Dissolve 

O'Oo g of dithizone in 2 m( of ammonium hydroxide solution and 100 ml 
of water and extract repeatedly with carbon tetrachloride until the solvent 
layer is clear bright-green in colijur. Discard the solvent layer and hirer 
the aqueous portion through a washed ashless filter paper, ( This solution 
is prepared fresh since it is only moderately stable even when kept in the 
dark and under refrigeration ). 

E-2.15 CarhoA Tetrachloride — redistilled. 

E-2.16 Hydrochloric Acid — approximately 0'04 N. 

E-2.17 Stock Solutica of Zinc — Dissolve exactly O'oOO g of pure granu- 
lated iinc in slight rxcess of dilute hydrochloric acid and dilute to one 

litre in a i;raduated flask. 

16 
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£-2.18 Standard Solution of Zinc — At the time of the experiment, 
dilute 10 ml of the stock solution of zinc (j^^ E-2.17 ) to 1 000 ml with 
hydrochloric acid ( 0*04 N ). One millilitre of this solution contains 5 >ig 
of zinc. 



E-3. PROCEDURE 

E-3.1 Separation of Sulphide Group — Take a suitable aliquot of the 
prepared s Auiion {see B-3.1 ) estimated to contain 25 to IGO Mg of zinc, 
add 2 drops of methyl red indicator solution an i i ml of copper sulphate 
solution, and neutralize with ammonium hydroxide solution. Add 
sufficient (juantity of concentrated hydrochloric acid to make the solution 
about 15 N with respect to this acid (about 0*75 ml excess in 50 ml of 
solution is satisfactory ). The /'H of the solution at this point should be' 
1-9 to 2-1 when measured with a glass electrode. Pass a stream of 
hydrogen sulphide gas into the solntion until precipitation is complete. 
Filter the contents of the flask through a ime textured filter paper 
( Whatman No. 42 or equival; nt ) that has been previously fitted into the 
funnel and washed first with dilute hydrochloric acid and then with water. 
Collect theiiltrat(; in a beaker and Asasli the II .sk and tlie filter with 3 to 4 
small portions of water. Boil the liltrate genlly until tie odour of hydro- 
gen sulphide is no longer detected; then add 5 ml o* bromine water and 
continue boiling until bromine has been expelled. All )w the solution to 
cool, neutralize with ainmoniiun liytlroxid ' solution usiu'^^ plienol red as 
indicator and then make it slightly acidic with hydrochloric acid (1:1)' 
by adding an excess of 0'2 ml. Dilute the residtant soUuion in a graduat- 
ed flask to contain 0'2 to 1*0 ti"; of zinc per millilitre. 

E=3,2 EUiTisnaticn of N^cSsel asid Cobalt — Transfer a I'.O-ml alicjuot 
of the solution ( obtain<xl under E-3.1 ) to a separating funnel. Add to it 
5 ml of ammonium < itrate solution, 2 ml of dimcthylglyoximc solution and 
10 ml of a-nitros(j-fi-napht;:(jl solution. Shake the contents of the funnel 
for two minutes. J )isi ard the lower layer and extr.i( i the aqueous layer 
with 10 inl of chlorolbrm to remove residual a-nitroso-p-naphtliol. 
Discard the chlorof irni layer. 

E-3. 3 IsoKitJon and Estifnation of Zinc 

E=3.3.1 To the .'^(jucous layer obtained after clim.inating nickel and 
cobalt ( see E-3.2 ), which at this point has a/jH of 8'0 to 8-2, add 2*0 ml 
of the dithizone solution and 10 ml of carbon tetrachloride. Shake for 
two minutes. Allow the layers to separate and remove (he aqueous layer 
as completely as possible, v.ithdrawing it by means of a pipette attached 
to tlie vacuum line. VVasii dovv'n the sides of the separating funnel with 
about 25 ml of water and draw off the aqueous layer without shaking. Add 
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25 ml of hydrochloric acid ( 0*04 N ) to the carbon tetrachloride layer in 
the separating funnel and shake for one minute to transfer the zinc* to the 
acid-aqueous layer. Drain off and discard the carbon tetrachloride layer 
taking care to dislodge and remove the drop that usually floats on the 
surface. To the acid-aqueous layer, add 5 ml of am.monium citrate 
solution and 10"0 ml of carbon tetrachloride (pH of the solution at this 
point is 8'8 to 9 ). Determine the volume of the dithizone solution to be 
added as given iii E-3.3,1.!. 

E-3.3.1.1 Pipette 4-0 ml of the standard solution of zinc into a 
separating funnel, add to it 21 mJ of hydrochloric acid (0-04 N) from^ a 
burette. 5 ml of am.monium citrate solution, 100 ml of carbon tetrachloride 
and then r.dd the dithizone solution in 0"l-ml increments, shaking briefly 
atfcr each addition until a faint yellow colour in the aqueous layer indi- 
cates a bare excess of the reagent. Note the total volume of the dithizone 
solution added. Multiply this volume by 1'5. 

E-3.3.2 Add the volume ( calculated under E-3.3.1.1 ) of the dithizone 

solution to the solution contained in the separating funnel {see E-3.3.1 ) 
and shake it f.^r two niinuies. Pipette 5 nil of the carbon tetrachloride 
laver and transfer it to tlie spectrophotometer cell. Dilute the solution 
With lO'O ml of carbon tetradiloride, mix and determine its transmission 
at 540 nm. 

Note — Dilution may be made in a clean dry test tube if ihe design of the cell does 
not permit direct mixing. 

E-3.3.3 Pipette into a series of separating funnels 0, 1, 2, 3 and 4 ml of 

the standard solution of zir;c ancl add the necessary volum.e of hydro- 
chloric acid ( 0-04 N ) to make 25 nil. Add into each separator 5'0 ml of 
the ammonium citrate solution and the calculated volume of the dithizone 
s liution. Shake the separating funnels for two niinutc>. From, the first 
separating funnel, pipette out 5'0 ml of the carbon tetrachloride layer and 
transfer it to the spcctrr.pho^ometer cell. Dilute the solution with lO'O ml 
of carbon tetrachlonde, mix and dcterm.ine its transmdssion at 540 nm. 
Proceed in the same manner with the soiuticns contained in other separat- 
ing funnel-. 

E-3.3.4 Plot tiiC t^ansmittan-e i''or etch of the series of separating 

funnels on logarithmic scale against concentration of zinc in micrograms 
pres nt in 25 ml ef the dilu'cd stardr.rd /'inc solution in tlie particular 
separating funnel and solutian in the partictrar separating funnel and 
dra:\' a >mo()t]i cur-. a^ (lirough the points. ( Intercept of (his ( urvc may 
varv from day to day ch p'. auling <Mi the artual concentration of dithizone 
used in the fmal extradion, Lut liie slope of the curve shouM remain essen- 
tially the san:e}. I'rom this curve, obtain the mass of zinc in micrograms. 
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APPENDIX F 

[Table 2, Item (v)] 
DETERMINATION OF TIN 

F-K REAGENTS 

F-1,1 Ammonium Hydroxide Solution — sp gr 0-90. 

F-1,2 Concentrated Hydrochloric Acid — sp gr 116. 

F-1.3 Dilute Sulphuric Acid — 1 : 3 by volume. 

F-1.4 Hydrogen Sulphide Gas — passed through a wash bottle contain- 
ing water. 

F-1.5 Wash Solution — Mix 100 ml of saturated ammonium acetate 
solution with 50 ml of glacial acetic acid and 850 ml of water. 

F-1 .6 Ammonium Polysulphide Solution — Pass hydrogen sulpliide 
gas through 200 ml of ammonium hydroxide solution contained in a bottle 
immersed in ice-cold water until no more gas is absorbed, add 200 ml oi 
ammonium hydroxide solution and dilute with water to make 1 000 ml. 
Add 25 g of flowers of sulphur to this solution and keep for several hours 
to digest the sulphur and then filter. Use the filtrate. 

F-1.7 Dilute Acetic Acid — 1 : 9 by volume. 

F-2. PROCEDURE 

F-2.1 Take a suitable aliquot of the test solution [see B-3,1 ), dilute to 
400 ml, cool and add ammonium hydroxide solution until the cf-nicnts 
are alkaline. Add 20 ml of cither concentrated hydrochloric acid or 
dilute sulphuric acid. Cover the beaker with a watch giass. Heat the 
solution to about 95°C and pass a slow stream of hydrogen sulphide gas 
thiough it for one hour. Digest the mixture at 95°G for one hour and 
allow it to stai^.d for another 30 minutes. Filter the contents of the beaker 
through a quantitative filter paper and wash the residue of stannous 
sulphide on the filter, alternately with three portions each of wash solution 
and hot water. Transfer the residue aloni,' with the filter paper to a 
50-ml beaker, add 10 to 20 ml of ammonium polysulphide ^oIution, heat 
to boiling and filt( r by decantation; Add 10 ml cf ammonium polysul- 
phide solution, l;oil and filter again. Repeat this onre more and finally 
wash the filler paper with hot water. Acidify the combined filtrate and 
washings with dilute acetic acid, gently boil for or;e hour and allow to 
stand overnight. Filter the resulting mixture through a double 11 -cm 
ashless filter paper. Wash the filter paper alternately with two portions 
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each of the wash solution and hot water. Transfer the residue along with 
the filter paper to a fared porcelain crucible and dry it thoroughly in an 
air oven. Carefully ignite the filter paper, using a Bunsen flame and 
incinerate the contents to convert the sulphide to oxide. Partly cover the 
crucible and heat strongly over a Bunsen or Meker burner. ( The sulphide 
shall be gently roasted to the oxide which may then be heated to a high 
temperature without loss by volatilization. ) 

F-2,2 Cool the crucible in a desiccator and weigh as stannic oxide ( SnOg ). 
Repeat the process of heating, cooling and weighing till the difference 
between two successive weighings is less than one milligram. Note the 
lowest mass. Obtain the mass of metallic tin from the weight of stannic 
oxide ( SnOj ) by using the factor 0-787 7. 



APPENDIX G 

[Table!, Item (vi) ] 
TEST FOR MtCROBIOLOGICAL REQUIREMENT 

G-1. GENERAL 

G-1.1 The test consists of the incubat'on of the cans at 37° and 55°C for 
not less than 14 dtiys and their examination at ihe end of this period for 
evidence of microbiological activity. To satisfy the requireirents of this 
test, the cans shall not show evidence of microbiological activity of any 
type. The incubated cans shall be considered to have undergone micro- 
biological spoilage if any can: 

a) shows a positive pressure; 

b) bulges when being incubated or remains bulged after incubation; 

c) leaks; and 

d) whether having a positive pressure or not, shows evidence of 
bacterial proliferation as judged by: 

1) a significant change in pH value, 

2) disintegration or digestion of the n^.eat as compared with the 
unincubated samples, 

3) microscopic examinalion of direct smears, and 

4) culture methods for testing bacterial multiplication and 
presence of pathogenic bacteria. 
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G-2. APPAR4TLS 



G-2.1 Glassware — All ihe glass apparatus used in the microbiological 

exa'nination sliail be sterile. Sterilization shall be i-'erformvd [or at least 
two Ir^ur.^ at 170''C in dr\' heat. 

G-2. 2 Vacuuiti-Pressure Recorder — prercrably with an electric 
recording f.pc of instrumeni. AUernativelv, a vacuum gauge of the 

piercing type may be lJ^ed, 

G-2. 3 Accessories — can-opener of t!ie puncturing type, cork borers, 

sampling tubes, spoons, and cotton wool — all sterile. 

G-3. REAGENTS 

G-3,1 Petro!e?im Ether 

G-3. 2 Mercuric Chloride Solution — 10 percent ( mjv ) 

G-3. 3 Garboiic Acid Solution™ 1-5 percent {mjv ), 

G-3. 4 Ethyl Alcohol Solutions — 05 percent. 97 and 9(^ percent {mjv), 

G-3. 5 Chloroform 

G-3.6 Formaldehyde — 40 percent ( m 'v ). 

G-3. 7 Sterile Normal Saline or Ringers Solution 

G-3. 7.1 JSormal S:dinc — 09 percent ( w/i; ) solution of sodium chloride 

(a..alytical reagent grade). 

G-3. 7,2 Ringers Solution — It has the following composition: 
Sodium chloride 0"2 g 

Potassium chloride 0*42 g 

Calcium chloride 0'48 g 

Sodium carbonate 0*2 g 

Distilled water 1 000 ml { glass-distiUed ) 

The above solution is diluted to quarter strength when actually in 

use, 

G-3. 8 Sterile Vaseline — Alternaiively, sterile Hquid paraflin wax may 

be used. 
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G-4. MEDIA 

G-4.1 Dextrose -Tryptone Broth or Dextrose-Nutrient Broth 

G-4, 1.1 Dextrosc-Tryptone Broth — Mix 10 g of tryptone, 5 g of 
dextrose, 0*04- g of bromo-cresol-purple and one litre of water. Steam 
the niixture untile dissolved. Adjust the pH to 6'8 to 7-0. Filter and 
tube in 10-ml quantities and autoclave at 12 PC for 30 minutes. 

G-4.i.2 Dextrose-Nutrient Broth — Mix 3 g of beef extract, 5 g of peptone, 
20 g of dextrose and one litre of water. Warm to dissolve, tube in 10-ml 
quantities and auLo::live at 12l°C for 30 minutes. Alternatively, dissolve 
5 g of peptone, 5 g of glucose and 5 g of dipotassium hydrogen phosphate 
( K2^P^4 ) i^i water, filter, cool and make up the vohime to one litre. 
Tube in iO-mJ quantities and sterilize by steaming for 30 minutes for 3 
successive days, each steaming followed by storage at room temperature, 

G-4.2 Dextrose-Tryptone Agar ~ To the dextrose-tryptone broth 
prepared as in G-4. 1.1, add 20 g of powdered a^^ar just before sterilization 
and steam to dissolve. Tube in quantities of 20 to 25 mi and autoclave 

at 121° C for 30 minutes. 

G-4.3 Sulpliite Agar — Mix 10 g of tryptone, one gram of sodium 

sulphite, 20 g of agar pjwder, O'l g of ferric citrate and one htre of water. 
Warm to dissolve and tube in 10-ml quantities. Autoclave at i2l"C for 
30 minutes. Alternatively, omit adding ferric citrate, adjust the pH to 
7-0 and add a bright sand-papered iron nail into each tube and sterilize. 

G-4. 4 Liver Broth or Sodium Thioglycollate 

G-4.4.1 IJvf^r Broth — Boil 500 g of well-minced deguttcd beef liver in 
100 ml of distilled water for on^ hour. Adjust the pH of the mixture to 
7-0 and boil further for 10 minutes. Cool and separate all fac by strain- 
ing throiigli several layers of muslin and make up th- volume to one litre 
wi'h \vatei". .-VJd 10 g of peptone, one gram of dipota^siu-n iiydrogen 
phosphate an 1 again adjust the /?H to 7"0. Tube in 10-ml quantities, add 
to each tube 2 g of ii\er particl's and autoclave at 12 PC for 30 minutes. 
Bcf-re US', boil the medium for 10 to 15 minutes to remove dissolved air. 
Cool the tube before inoculation. The medium miy furthur be improved 
Jjy scaling with paraffin \vax or liquid parauin. 

G-4. 4. 2 SoJium Thio^'ycoJUVe Mtdiiim — To 100 ml of glucose nutrient 
broth, add o;ic gr.un of powdered agar and one g of sodium ihioglycoiiate. 
Au!oclave in bulk .U 115^C for 20 minutes. Tube in lO-ml quandtics 
and autoclave at I21''C for 30 minutes. This m-edium acts as an anaero- 
bic medium and requires no further preparation or special conditions for 
use. It can straightaway be used as an anaerobic medium in an ordinary 
incubator. 
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Alternatively, for a sugar-free base medium useful for fermentation 
reactions, the following formula may be employed: 

Proteose pepton 20 g 

Sodium chloride 5*0 g 
Sodium thioglycollate 1"0 g 

Agar 1-0 g 

Distilled wacer 1 000 ml 

Sugars as required are added up to I'O percent to the base just 

before tubing and sterilization. 

G-4.5 Endos Agar or Eosin Methylene Blue Agar 

G-4.5.1 Endos Agar ( Levines Formula ) — Mix 10 g of peptone, 25 g of 
dipotass'um hydrogen phosphate 15 3 g of agar and one litre of water. 
Boi) the mixture until dissolved. Make up the loss due to evaporation 
with water. Sterihze at 12i"G for 20 minutes. Just before use, t'br every 
100 ml of the solution, add the following solution: 

Lactose solution ( 20 percent, mjv ) 5 ml 

Basic fuchsine ( 10 percent, mlv ), alcoholic 0*5 ml 

Sodium sulphite solution ( 10 percent, mlv ), 2*5 ml 

freshly prepared 

Sterilize for 20 minutes at 12rC. The basic fuchsine solution should 
be freshly prepared and added just before sterilization. 

G-4.5.2 Eosin Methylene Blue Agar ( Holt^ Harris and Teague ) — This 
medium is used for differentiating Escherichia coli from Eberthella iyphosa 
and has the following composition: 



Peptone 


lOg 


Agar 


15g 


Lactose 


5g 


Sucrose 


2g 


Dipotassium hydrogen 
phosphate 


2g 


Eosin Y 


0-2 


Methylene blue 


00^ 



0-2 g( added ns 20 ml of 2 percent 
aqueous solution ) 

05 g ( added as 20 ml of O'O percent 
aqueous solution ) 

Distilled water 1 000 mi 

If necessary, the pR may be adjusted to 6*5 to 7-0. 

23 



IS : 1743 - 1973 

G*4.6 Brilliant Green Lactose Saccharose Phenol Red Agar or 
BrilliaDt Green Lactose Bile 

G-4.6.1 Bnllitnt Green Lactose Saccharose Phenol Red Ag'ir — Dissolve 10 g 
of peptone, 5 g of meat extract, 5 g of sodium chloride and 20 g of ag;ir in 
1 000 ml of water by boiling for 30 minutes. Filter througi; flannel. 
Adjust the/»H to 7-2. Sterilize for 30 minutes at 1 lO^G. Tc.ke 1 000 ml 
of melted agar meiium, add aseptically a solution consisting of 10 g o^ 
lactose and 10 g of saccharose in 80 mi of 0'005 N sodium hydroxide 
solution coiitainiag one percent of phenol red. This solution should be 
sterilized by boiling at J09°C for 10 minutes. Finally, add 2 ml of 
brilliant green solution ( 0'5 percent, w/y ), No resterilizatioa is 
required. 

G-4.6.2 Brilliant Green Lactose Bile ( Muer and Harris ) — The medium 
has the following composition; 

Dried oxgall 

Peptone 

Lactose 

Brilliant green 

Distilled water 

The distilled water is heated on a water-bath. The oxga-i is added 
wi'.h the peptone and dissolved. Boiling is contirmed for one hour. The 
lactose is then added. Tlij solution is fiUered and 10 ml of one percent 
solution of brilliant green is added. The medium is sterilized in tubes for 
15 minutes. 

G-4.7 MacGoEikey Brath ( Singl-:? Stre:igt-i ) — This medium has the 

following composition: 

Sodium tauro.holate 5 g 

Lactose 10 g 

Peptone 20 g 

Sodium chlorid^' 5 g 

Distilled water 1 000 ml 

Steam the mixture for about 2 hours and keep in a refrigerator 
overniglit. Filter in the morning while cold. Adjust pH to 7'4 using 
phenol red as indicator. Add 10 ml of neutral red indicator solution 
( one percent, mjv ). Distribute; the medium into culture tubes in 5-ml 
portions. The culture tubes should have Durham fermentation tubes in 
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them. Sterilize ^he mediinn for 3 days at 10-346 Nm" T-)n:-ssurc. When 
ready, the medium should have a li',,ht claret red c<>io^v ami shmild be 
free from magenta or yellow tints. 

G-4,8 S.S. Agar Medium fcr Salmonella and Sh'^eila — Tl e grow h 

of coiiform organisms is considerably inhibiicd on tl-Js medi^ m. 11 
growth occurs at a'l, the colonies are red or pink cenied while salmonella 
and shigella colonies are colour:ess. Ihe medium has the following 
composition: 

Bile salt agar base ( prepared as in G-4.S.1 } I OCO ml 

Lactose 1 g 

Sodium citrate C"5 g 

Sodium thiosuiphate 8"5 g 

Ferric citrate I'O g 

Neutral red ( one percenr, aqueous ) 2"5 ml 

BriUiant green [ O'l percent, aqueous) 0"33 ml 

Add the dry ingredient** to the hot, m.elted agar base and mix 
thoroughly to dissolve. Adjust the pli to 7'0. Add the neutral red and 
brilliant green solutions. Mix well. Do not autoclave. Pour 15 to 
20-ml amounts into sterJe petri dishes and allow the plates to stand with 
the top partially lifted for tvx o hours or so until the surface is c^uite dry, 

G-4.8.1 Bile Salt Agar Base — It has the followirg composition: 

Beef extract 5 g 

Proteose peptone 5 g 

Bile salts 8'5 g 

Agar 1 7 g 

Distilled wat.r 1 000 ml 

Dissolve the dry ingredients in water by heating on water-bath or in 
autoclave- Restore the original volume by adding water. Distribute into 
fia;sks in 100-ml portions and autoclave at i21°C for 30 minutes, 

G-4.9 Tetrathionate Broth — Th^s is useful fov the primary isolation of 
salmonella ( incluoing the typhoid bacihus ) and for inMbiting the growth 
of coiiform organisms. It is prepared as follows: 

G-4.9. 1 Tetrathionate Broth Base 

Proteose peptone 5 g 

Bile salts I g 
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Calcium carbonate 10 g 

Sodi'im thiosu'phate 30 g 

Bril'iant green (O'i percent, aqueous) 11 ml 

Distilled water I 000 mi 

D'ssoUc pe^ione and bile sal s in water. Di^tribu'e in fia^ks in 

500 m- quant'ti s. Add 5 g of ci'clum carbona'e to each flask. Auto- 
clave :it '21"C for I'.J minues. A !d 15 g of sodi-jm ihiosulihi'e and 
5''i ml of ;) ii-i-ru i^.- -en s dution to each flask and mix thoroirrhly. 
DistrMjute as ptica.ry i .to tubes fn iOnil portions. Ke^.p suspension of 
calcium carbon -vt uniform by agitation. 

G-4.9.2 Icd'ne Solution 

Iodine crystals 30 g 

Potassium iodide 25 g 

Distdled wa^er I GO ml 

Dissolve tlie ingredients in water, 

G-4.9.3 Just before inoculating add 0-2 ml of iodine solution to each of 
tlv" tetrathionate broth b^a^e tubes. Add 1 to 3 g- of tlv" specimiCn to one 
tube of the m 'dium Mix tboroiigbly by swirlim^ and incub .te for 
24 hour^. AficT die fa'l period of incubaiion, streak on S. S. agar plaies 
( see G-4.8 } and ihe MacConkey brotli [see G-4.7 ). 

G-5. PROCEDURE 

G-5-1 Preparation of tbe Can 

G-5. 1.1 All the idc;tincadon marls, hrand marks, batch numb:^, date 
and other informaton availalif.^ on the lab^d or cmljossed on the tin shall 
be i.ol d. d he la; cl shall be removed and all physical defects, such as 
rust, pind,olrin.?, deni5, signs or deM ctive seindng of end plates and of 
d' fecti.'c bide seams, s Mall be recorded and points, if any, for examination 
afier the can i< opened shall be noted. 

G-5. 1.2 The can shall be thorougidy scrubbed with soap and water. If 

nece-sary, apply petroleum ether and clean. After washing with soap, 
immer.e in a lall co;.tain"r filled widi mercuric chloride solution or 
carbolic acid solution. The immersion shaU be for at least one hour. 

G-5.1.3 After rem A'ing iVom the antiseptic bath, cle.sn the exterior of 
■he caa \vi h -terii^- cotton wo )1. Wiien dry, scrub wed with steri! • cotton 
vool dipped in e^^hs 1 alcohol ( 97 percent ). Cover the top of the can with 
teri'e petri diih. 
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G-5.2 Recording of the Vacuum or Pressure 

G-5.2.1 This recording is done preferably with an electric recording 
type of instrument without opening the can. If such an instrument is not 
available, the recording may be done with a vacuum-pressure gauge of the 
piercing type. 

G-5,2.2 Recording of Vacuum or Pressure with a Vacuum-Pressure Gauge 

G-5.2. 2,1 The site of the opening to be made shall be thoroughly 
sterilized by any of the following methods: 

a) Pour ethyl alcohol (95 percent), freely on the top-end plate and 
set fire. Flame the petri dish freely and close the end plate with 
the dish immediately after the alcohol has burnt down. 

b) Hold the can in the hand and heat the end plate freely in a 
Bunsen flame waving the end plate against the flame with a 
circular motion so as to protect the contents against scorching. 
Cover with a sterile petri dish as before. 

c) In case the can is bulged, it is not safe to directly flame it. It 
can be sterilized by swabbing freely with a mixture of ethyl 
alcohol ( 98 percent ) and chloroform or formaldehyde after 
washing with soap and water. 

G-5.2.2.2 After flaming, allow the can to remain under the sterile petri 
dish until quite cool ( 30 minutes would do ) and then pierce the point of 
opening by means of a sterile vacuum- pressure gauge of the piercing type 
under aseptic conditions. Record the vacuum or positive pressure as the 
case may be. Cover the opening immediately after removing the vacuum- 
pressure gauge. 

G-5.3 Preparation of the Sample for Bacteriological Tests — 

Enlarge under aseptic conditions the puncture with a thoroughly sterilized 
can-opener to give an opening of 2*5 cm diameter. If a cutting type of 
instrument is used, cut a triangle with a base of 2*5 cm and sides 5 cm 
long. Cover the enlarged opening at once with sterile petri dish. 

G-5.4 Removal of the Inoculum 

G-5.4.1 Removal of Liquid Inoculum — The inoculum is especially removed 
by means of a sterile pipette graduated in millilitres. It is essential that 
the rear end of the pipette be plugged for a length not less than 1*5 cm 
with sterile cotton wool. Deliver 2 ml of the inoculum to each of the 
broth tubes and one millilitre to each of the melted agar tubes. Mix well 
to ensure uniform distribution and pour into the petri dishes, swirling so 
as to obtain uniform spread. Alternatively, pour 2 ml of the inoculum 
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into the petri dish and then add the melted agar medium and mix bv 
swirling. 

G-5.4,2 Removal of Solid Inoculum — For removing the samples of solid 
material, use sterile cork-borers or sample tubes or spoons. If spoons are 
used, the contents of the can should be thoroughly mixed before taking the 
sample. Remove about 15 g of the sample and transfer it to a sterile 
flask containing 50 mi of sterile water or sterile normal saline or sterile 
Ringers solution. The flask should contain at least a dozen sterile glass 
beads to facilitate mixing. Mix by swirling for at least 5 minutes. Take 
out 2-ml portions of the inoculum and add them to both the broths and 
the agars. 

G-5,5 Preparation of the Anaerobic Culture — The dextrosc-trypione- 
broth and the liver-broth media are rendered anaerobic by seahng the 
access to air by placing a layer of sterile vaseline, liquid paraffin, liquid 
agar or paraffin wax on the top of the medium. This layer should be not 
less than \'b cm in thickness. Just before using the culture tubes, exhaust 
the media by packing the tubes for at least 10 minutes in a water-bath 
and maintain the water-bath at 70*^0 until the media are used. Inoculate 
the medium below the paraffin agar layer with as little disturbance as 
possible and cool the medium after inoculation in a cold water-bath so 
that the top seal is set. 

G-5.6 Incubation 

G-5,6.1 Incubate the inoculated tubes as follows: 

a) Dextrose-tryptone broth- — two tubes each, aerobically and anaerobi- 
caily at 37*G for 3 to 5 days and similarly at SS'^C for 3 to 5 
days. 

b) Sulphite agar — one tube each at 37° and 55''C for 5 days. 

c) Liver broth or sodium thioglycollate ~ two tubes anaerobically at 
37*^0 and two tubes at 55^C for 5 days, 

d) Endos agar — at 37' C for 48 hours. 

e) Brilliant green lactose saccharose phenol red agar — at 37°C for 
48 hours. 

f) MacConkey broth — is inoculated with at least 5 ml of the 
inoculum and incubated at room temperature for 48 hours. 

g) S. S. agar — is incubated at 37''C for 48 hours. 

G-5.6.2 In the case of a blown can, run a separate series of culture 
tubes parallel to the tubes from the sound can. The incubation period is 
the same as given in G-5.6.1. 
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G-5.7 Exaxniaatioa of the Culture After Incubation 

G-5.7.1 In case there is growth in the nutrient broth tubes, streak them 
on agar plates and incubate. Examine the contents of each culture tube 
for the organisms o^ the following types: 

a) Spoilage types, 

b ) Potential spoilage types, and 

c) Pathogenic types. 

G-5.7.2 In case there is a growth of cocci, establish iheir nature by 
streaking them on blood agar and study ability for haemolysis and nature 
by (a) coagulase tests, and (b) microscopic examination. 

G-5.8 Examination of the Cans After the Removal of the Inoculum 

G-5.8.1 After the removal of the inoculum from the cans, carry out the 

following tests: 

a) Prepare a direct smear of the contents. Stain by Gram's method 
or methyl violet and examine the prepara ions microscopically. 

b) Determine the pH value. 

c) Examine the contents for deterioration, discolourationj disintegra- 
tion and other signs of spoilage. 

G-5.8. 2 Correlate the above findings with the incidence and nature of 
microflora and conclude about the cause of the spoilage, if any. 



APPENDIX H 

( Clause 4 A ) 

SAMPLING OF MEAT CANNED IN BRINE 
H-1. GENERAL REQ.UIREMENTS OF SAMPLING 

H-1.1 Sampling shall be done by a person agreed to between the pur- 
chaser and the vendor and in the presence of the purchaser ( or his re- 
presentative } and the vendor ( or his representative ) . 

H-1.2 Samples shall be stored in such a manner that the temperature of 
the material does not vary unduly from the normal temperature. 

H-2. SCALE OF SAMPLING 

H-2,1 Lot — In any consignment, all the cases containing cans of the 
same size and from the same batch of manufacture shall be grouped 
together to constitute a lot, 
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H-2.1.1 Samples shaii be tested fur each lot for ascertaining conformity 
of the material to the requirements of this specification. 

H-2.2 The number of cans to be selected from the lot for testing the 
physical and chemical r^'quirements shall depend upon the size of the lot 
and sh.ili be in accordance wiih c ^1 1 and 2 of Table 3. In addidon to 
this, 2 cans shall be selected for testing for requirements of free fat and 8 
rans shall be sele:t-"d fo" i< sting for microbiof jgical requirements. 



TABLE 3 SELECTION OF CANS FOR TESTING 

Number of Cans 
TO BE Selected 

n 

m 

4 
5 
6 

7 



9 

10 



Number of Cans 

IN THE Lot 




N 




(1) 


Up 


to 200 


201 


to 500 


501 


„ t'OO 


801 


„ 1 300 


\ 301 


„ 3 200 


3201 


„ 8 000 


8 001 


and abovr 



H-2.3 These cans shall be -ejected at random from a nunioer of packing 
cases as agreed to between the purchaser and the vendor ( or manufactu- 
rer). Subject t^ sucri an agreement, the minimum number of packing 
cases to be opened may be in accordance with Table 4. The cans requir- 
ed as in H-2.2 shall then be drawn at random, equally from these packing 
cases. 

H-2.4 In order to ensure the randomness, random number tables [see 
IS ; 4905- 19o8* ) shall be used. In case such tables are not available, the 
fjUowing procedure may be adopted. 

H-2.4.1 Arrange all the cans in a systematic manner and starting from 
any can, every rth can shall be withdrawn, r b.nng the integral part of 

- where A' is the total number of cans in the lot, and n is the number of 

n 

cans to be selected. 



♦Methods for random sampling. 
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TABLE 4 OPENING OF PACKING CASES 

( Clame H-2.3 ) 



Number of Packing Cases 
IN THE Lot 

N 




(1) 


Up 


to 10 


n 


to 25 


26 


„ 64 


65 


„ 100 


101 


„ 150 


151 


» 225 


226 


o 300 


301 


„ 500 



Number of Packing Cases 
TO BE Opened 

n 
(2) 

2 

4 

5 

6 

7 

8 

9 
10 



H-3. NUMBER OF TESTS 

H-3.1 A representative sample drawn from the cans, select 'd for physical 
and chemical requirements, ^ha!l be tested for \acuum, head space, 
sodium chloride, nitrate, nitrite, heavy metals and total fat ( see 2,8.5, 2.8.6 

and 2.8.7). 

H-3.2 Two samples as represented by the two cans selected, shall be tested 

for free fjit [ see Table I, Item (v) j. 

H-3. 3 Tests for Microbiological Requirements 

H-3.3.1 Incubation at "iTC — 50 percent of the can^ selected as in H-2.2 
shall be incubated at Sy^C for not less than 14 days and subjected to 
microbiological examination ( see Appendix G ). 

H-3.3.2 Incubation at 55°C — The remaining 50 percent of the cans shall 
be incubated at 55''G for not less than 14 days ar.d subjected to micro- 
biological examination ( see Appendix G ) . 

H-4. CRITERION FOR CONFORMITY 

H-4.1 A lot shall be considered as conforming to the requirements of this 
standard if all the samples tested satisfy the corresponding requirements 
for the characteristics. 
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AMENDMENT NOo 1 JANUARY 1976 

TO 

15:1743-1973 SPECIFICATION FOR MUTTON 
AND GOAT MEAT CANNED IN BRINE 

(First Revision) 

Corrigendum 

(Page 8, Table 2^ Caption) - Sub- 
stitute the following for the existing 
caption : 

* TABLE 2 METALLIC AND MICRO- 
BIOLOGICAL LIMITS FOR MUTTON & 
GOAT MEAT CANNED IN BRINE* 

(AFDC 18) 



AMENDMENT NO. 2 JULY 1989 
TO 

IS : 1743 - 1973 SPECIFICATION FOR MUTTON 
AND GOAT MEAT CANNED IN BRINE 

( First Revision ) 

( Page 3, Foreword ) — Insert the following and renumber 0.4 as 0.5 : 

*0.4 In the preparation of this standard due consideration has been given 
to the provisions of the Prevention of Food Adulteration Act, 1954 and the 
rules framed thereunder, as well as the Meat Food Products Order, 1973. 
However, this standard is subject to the restrictions imposed under these, 
wherever applicable.' 

( Page 6, clause 2.8,5, line 2 )— Substitute '\ 50^' for *250'. 

[ P3Lge 7, clause 3.2.2(k) ] — Substitute the following for the existing 
matter; 

'Licence No. and category given by the Licensing Authority.' 

( Page 7, clause 3.2.2 ) — Insert the following at the end: 

'm) Ingredients used in the descending order.' 



( AFDC 18 ) 



AMENDMENT NO. 4 APML 2011 

TO 

IS 1743 : 1973 SPECIFICATION FOR 

MUTTON AND GOAT MEAT CANNED 

INBRUVE 

(First Revision) 

[Page 6, clause 3.2.2(c)] — Substitute 'Net quantity of the contents of the 
cm;' for 'Net mass of the contents of the can;'. 

[Page 6, clause 3.2.2(d)] — Substitute 'Drained quantity of the contents of 
die can;* /or 'Drained mass of die contents of the can;*. 

[Page 7, clause 3.2.2(m)] — Insert the following at die end; 

'n) Any other marking required under the Standards of Weights and Measures 
(Packaged Commodities) RuleSy 1977, and the Prevention of Food 
Adulteration Act, 1954 and the Rules framed diereunder.' 



(FAD 18) 
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